ABSTRACT
Introduction
In a previous paper we checked the variation in the volume flow of gas in the pressure regulator circuit for divers in three constructive versions of the gas intake mechanism by Computational Fluid Dynamics. We made the geometric modeling of the three versions. After meshing the obtained fluid models, the required flow conditions were set. The mass flow, the density at the outlet of the pressure reduction mechanism and the fluid velocities were calculated. For the same flow conditions and the same inspire depression, we determined the external resistances in the three geometric versions of the gas intake mechanism. We have concluded that the best shape of the inlet ports in the medium pressure hose in the variable restrictor is the original one. For the piston, the recommended airflow direction port is the conical section.
The results obtained from theoretical calculations and numerical simulation were experimentally tested on a professional test bench for two design models of the gas direction port (the second fixed restrictor) in the cylindrical pressure reducer piston: 1 st Version and 2 nd Version. We propose to compare the variance of external resistances to inspire for 1 st Version and 2 nd Version, resistances determined by theoretical calculation and numerical simulation (Scupi, 2015) with the same variation resulting from the experimental measurements.
Theoretical calculation
In the studied pneumatic circuit the points of interest are at the variable restrictor 1 due to the x-displacement of the cylinder and the fixed restrictor 2, the hole in the cylinder. The two restrictors are stuck. The medium pressure hose gas is propagated by the expansion passes through the variable surface restrictor 1 between the seat and the clamp and through the A-section thin wall cylinder. Flowing through the two restrictors at this moment is done with critical flow. The pressure is reduced by restrictors to the value of the outside pressure. In restrictor 1, which is a Laval nozzle, the flow is turbulent for a short time and then becomes stationary. The orifice in the thin-walled cylinder is a nozzle (restrictor 2) (Stanciu, 2018) .
The ratio of downstream and upstream pressures is lower than the critical air ratio and in this case the theoretical mass flow is the critical one and it is constant on the pneumatic circuit after the restrictor (Carafoli, 1984) : -gas constant A -normal cross-sectional area of the hole with the cylinder (Stanciu, 2018) . 
In case of 2 nd Version with conical hole, the strength decreases by 8%. 
Numerical simulation
). The numerical simulation described in a previous paper was made on three constructive versions, of which we chose for experimental validation 1 st Version and 2 nd Version. The 3 rd Version induces a high external resistance, we gave up the model. st Version of pneumatic mechanism with cylindrical hole (Stanciu, 2017) Figure no. 2. 2 nd Version of pneumatic mechanism with conical hole (Stanciu, 2017) External resistances were calculated with the simplest formula:
The inspire depression was imposed:
The mass flow at the exit from the second restrictor results from numerical simulation.
Density for the two versions is also the result of numerical simulation. st Version (Stanciu, 2017) The volume flow rate at the exit of the cylinder was calculated:
The external resistances obtained with Ansys Fluent CFD are in 
In the case of 2 nd Version with the conical hole, the resistance decreases by 16 %.
Experimental procedures
Experimental determinations were conducted in the Diving Center of the Hyperbaric Laboratory using a Scuba Tools tester. The stand is a professional unit, as shown in Figure no 
Experimental results
In case of 2 nd Version with the conical hole, the resistance decreases by 21 %. In the theoretical calculation the reduction is smaller, but in this case the approximations made have influenced the determined percentage.
Conclusions
Actual mass flow is lower, is directly proportional to 1 1 ≠ α . The calculated resistance is inversely proportional to the flow, so higher.
Actual temperature is not constant. In all cases, the shape of the fixed restrictor (hole) influences the change of inspire resistance.
We can conclude that by changing the nozzle from the cylindrical in conical, to the dimensions in Figure no . 6, resistance decreases by 16-17 %.
